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and the pharmaceutically acceptable acid addition salts 
thereof, wherein R| is hydrogen or normal alkyl of from 1 to 3 
carbon atoms, R 2 is normal alkyl of from 1 to 3 carbon atoms, Z 
is phenyl substituted by X and Y where X and Y are each 
hydrogen, fluoro, chloro, bromo, trifluoromethyl, alkoxy of 
from 1 to 3 carbon atoms or cyano, with at least one of X and Y 
being other than hydrogen, and W is hydrogen, fluoro, chloro, 
bromo, trifluoromethyl or alkoxy of from 1 to 3 carbon atoms: 
are useful as antidepressant agents. These novel compounds 
act to block the synaptosomal uptake of norepinephrine and 
serotonin (5-hydroxy-tryptamine), thereby alleviating 
abnormalities at central receptor sites. 
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ANTIDEPRESSANT DERIVATIVES OF IlfflS-4-PWlVT i r> , „ 

tetrahydro-i-naphtkJLenamin- 1 ' 2 ' 3 ' 4 " 

AND PHARMAC EUTICAL COMPOSITIONS" THEREOF 
Serotonin and norepinephrine are. known to be ^ 
important chemical messengers participating in the 
-transmission of nerve impulses in the brain. These 
messengers are liberated at specific sites on ore- 
synaptic cells and received, to complete transmission 
o_. the impulse, at specific sites on postsynaptic 
cells. Their effect is then terminated by metabolism 
or by uptake into the pre-synaptic cells. Drugs caoable 
of blocking the pre- synaptosomal uptake of norepinephrine 
>n the brain, thereby alleviating norepinephrine 
abnormalities at adjacent postsynaptic receptor s<tes 
comprise a major category of antidepressant agents. 
It is also becoming a widely held view in the 
medicinal chemistry field that drugs caoable of 
blocking the pre-synaptosomal uptake of serotonin < n 
the brain will comprise another major category of 
antidepressant agents. 

U.S.. Patent. 4,029,731 and 4,045,488 disclose a 
series of 4-phenyl-l , 2 ,3 ,4-tetrahydro-naohthalen-l- 
amines and substituted amines useful as antidepressant 
agents. The preferred embodiment disclosed in the— 
patents is the enantiomer tra^-(iR,_ N - !nethyl . 4 . i:)he ^ yl- 
1,2,3,4-tetrahycro-l-naphrhalenamine and its 
pharmaceutical ly acceptable acid addition salts. 

We have now surprisingly discovered that ce-tain 
novel trans-isomeric derivatives of 4-ohenyl-l , 2 ,3 4- 
tetranydro-l-naphthalenamine are useful as antidepressant 
agents. The series of novel compounds of this invention 
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consists of trans -isomeric bases of the formula' 




( Trans ) ^ 



and the pharmaceutic ally acceptable acid addition' salts 
thereof, wherein ; 

R^ is selected from the group consisting of 
hydrogen and normal alkyl of from 1 to 3 carbon atoms, 

R 2 is normal alkyl of from 1 to 3 carbon atoms, 



Z is 



X and Y are each selected from the group 
consisting of hydrogen, fluoro, chloro, bromo* 
trif luoromethyl , alkoxy of from 1 to 3 carbon atoms and 
cyano, with at least one of X and Y being other than 
hydrogen, and 

V7 is selected from the group consisting of 
hydrogen, fluoro, chloro, bromo, trif luoromethyl and 
"alkoxy of from 1 to 3 carbon atoms. The term " trans— 
isomeric" refers to the relative orientation of the 
N7 '1 R 2 an< ^ 2 moieties on the cyclohexsne ring ( i,e, 
they are oriented on opposite sides of the ring) • 
Because both the 1- and 4- carbons of formula I 
are asymmetrically substituted, each trans - compound 
has two optically active enantiomeric forms denoted 
(with reference to the 1-carbon) as the trans- (1R) aiid 
trans - (IS) enantiomers. The preferred embodiment is the 
enantiomer trans- ( 1R) -N-methyl-4- { 3 , 4-dichlorophenyl ) - 
1 , 2, 3 , 4-tetrahydro-l-naphthalenamine and its 
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pharmaceutical^ acceptable acid addition salts. 

The invention disclosed herein comprises the 
novel antidepressant compounds of formula I, the novel 
pharmaceutical compositions containing an amount 
effective in combatting mental depression of a compound 
of formula I as the essential active ingredient in a 
pharmaceutical ly acceptable carrier, and the novel 
method f or combatting" mental depression in a mentally- 
depressed subject which comprises administering to said 
subject an effective amount of a compound of formula I. 

The compounds of this invention exhibit anti- 
depressant and anorectic activity iji vivo in mammals, 
including human beings. At least a substantial portion 
of this activity results from their ability to block 
the synaptosomal uptake of either norepinephrine or 
serotonin { 5-hydroxytryptamine) , or both* The compounds 
of the invention possess negligible anticholinergic and 
monoamine oxidase inhibition activities. 

By "pharmaceutical ly acceptable" acid addition 
salts is meant those salts which are non-toxic at the 
dosages administered. The pharmaceutical ly acceptable 
acid addition salts of the free bases of the invention 
are prepared by simply treating the free bases with 
various mineral and organic acids which form non-toxic 
acid addition salts, such as the hydrochloride, hydro- 
bromide, hydroiodide, sulfate, bisulfate, phosphate, 
acid phosphate, acetate, lactate, maleate, fumarate, 
citrate, acid citrate, tartrate, bit artrate, succinate, 
gluconate and saccharate salts. 

The preponderance of pharmaceutical activity of 
the trans -isomer compounds of formula I resides in the 
( 1R) -enantiomeric forms thereof. Thus, one preferred 



BAD ORIGINAL ffl 



-4- 

0028901 

group of the compounds of formula I consists of. the 
(iR)-enantiomers and the racemic mixtures of (111)- and 
(IS ) -enantiomers of said compounds. This preferred 
group is referred to hereinafter as Group A. 

One preferred group of the compounds of Group A 

consists of those wherein R^ is hydrogen or methyl, R 2 is 

methyl and Z is selected from the group consisting -of 3- 
"chlorophenyl, 4-chlorophenyl , 3,4-dichlorophenyI, 
~3~-bromophenyl and 4^bromophenyl . These compounds 
possess the highly desirable combination of 1 excellent 
norepinephrine uptake blocking activity with excellent 
serotonin uptake blocking activity. 

Another preferred' group of the compounds of Group 
A consists of those wherein R^ is methyl, R^ is .methyl, 
W is hydrogen and Z is selected from the group 
consisting of 3-trif luoromethyl -phenyl and 4-trifluoro- 
me thy 1 -phenyl. These compounds exhibit synaptosomal 
uptake blocking activity that is highly selective for 
serotonin over norepinephrine. This is an important 
pharmacological property because, e.g. , it is believed 
that the selective blockade of synaptosomal uptake of 
serotonin is beneficial in the treatment of certain 
types of mental depression. Recently, the 
antidepressant activity of two new drugs, zimelidine and 
fluvoxamine, has been attributed to their ability to 
selectively block the uptake of serotonin (compared to 
norepinephrine blockade). 

Particularly valuable are the following compounds, 
in either the (1R) -enantiomeric or (IS) (1R) racemic 
forms, and their pharmaceutical ly acceptable acid; 
addition salts: 
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SESS»-»-»«thyl-4-(3 # 4. d ichlorqph«i y i)-l,2,3 4- 
tetrahydro-l-naphthalenanine ; 

1-naphthalenamine; J 

l-naphthalenamine; * 

^s- N ^-^ethyl-4-(3,4-dichlorophenyl)-l, 2 ,3,4- 
tetrahydro-l-naphthalenamine; ' 

Trans-N ,N-dimethyl-4- ( 4-chlorophenyl )-l ,2 ,3 4- 
tetrahydro-l-naphthalenaraine; * ' 

Zrans-N,N-di m ethyl-4-(3. t rifluoromethyl-phe I1 yl)- 
-,2,3 , 4-tetrahydro-l-naphthalenaraine; 

Trans- N - m ethyl-4-( 4-chlorophenyl ) -7-methoxy- 
1,2,3,4-tetrahydro-l-naphthalenamine; and 

Trans-N-methy 1-4- ( 4-chlorophenyl ) -7-chloro-l , 2 , 3 , 4- 
t etr ahydx o-l -naphthal enaraine . 

Of interest also is the (iS)-enantiomer of trans- 
N-xnethyl-4- ( 3 , 4-dichlorophenyl )-l , 2 , 3 , 4 -tetrahydx^H 
naphthalenamine, which exhibits surprisingly good 
norepinephrine and serotonin uptake blocking activity 

The compounds of the invention may be prepared 
by methods familiar to those skilled in the art. Those 
compounds wherein ^ is hydrogen and neither X nor Y 
is alkoxy may be prepared from the appropriate substituted 
oenzophenone starting material via the following 
reaction scheme: 
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The first step in the above synthesis is a base-catalyzed 
Stobbe condensation of the substituted benzophenone with 
diethyl succinate. The next step is a hydrolysis and 
decarboxylation, e.g. with HBr . The resulting 4,4- 
diarylbut-3-enoic acid is reduced, e.g. -with hydrogen 
over a catalyst or with KI and red phosphorus, to yield 
a 4,4-diarylbutanoic acid. The next step is a cycli- 
zation to yield a substituted tetralone, in, the presence 
of, e.g. , EF, polyphosphoric acid or thionyl chloride 
followed by.AlCl 3 . The substituted tetralone is con- 
densed with the appropriate primary amine H^ILj in the 
presence of an acid catalyst, e.g. TiCl 4 , to yield a 
1-iinine, which is then reduced to the 1-alkyl amine 
(mixture of cis - and trans-raeemates ) , e.g. by catalytic 
hydrogenation or with a metal hydride complex. The 
trans; Cis ratio is generally increased by performing 
the final reduction step with zinc in the presence of 
acetic acid. 

Those compounds wherein R. is alkyl and neither 
X nor Y is alkoxy may also be prepared by the reaction " 
scheme outlined above. The condensation of the substi- 
tuted tetralone with the appropriate secondary amine 
NHR 1 R 2 in the P resence °' an acid catalyst, e.g. Ticl , 
- yields a 3, 4-dihydro-l-dialkylamine compound, which is 

then reduced to the 1,2,3, 4-tetrahydro-l-dialkylaTaine 
. (mixture of cis- and trans-racemates) , e.g. with sodium 
borohydride in the presence of acetic acid. 

Certain of the substituted benzophenone starting 
materials are commercially available, including 4-chloro- 
benzophenone, 4, 4 '-dichloro-benzophenone, 4-f luorobenzo- 
phenone and 4-bromobenzophenone. • Those not commercially 
available may be prepared by various well known methods, 
such as the reaction of a substituted benzoyl chloride 
with benzene in the presence of A1C1 3 , or the reaction 
of (optionally substituted) phenyl magnesium bromide with 
a substituted benzonitrile. 
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Those compounds wherein Rj is hydrogen, including 
those .wherein either X or Y (or both) is alkoxy, may 
also be -prepared from 1-tetralone or a substituted 
derivative thereof via the following reaction schemes 




acid 
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NHR. 




(Mixture of 
cis - and 

trans-racemates } 



do 




The f lr5t step in the above synthesis is e reaction of 
the tetralone with an appropriate Griper* reagent, 
followed by hydrolysis. The resulting compound is 

TTTTtl aC±d ' iOU ° Ked * ^^enation to yield 
a 1- substituted phenyl, -tetralin compound (optional 
substrtuted by w, . This coopouna is oxlai2ea P by ° naUy 

potassium permanganate in the presence o £ water to yield 
a 4-hydroxy-l-tetralone derivative. This substitute! 
tetr-lone xs condensed with the appropriate prteary 

ZT Y* 2 - 1 " the presence of *° acia «-»*rL 

TrCl to yxeld a 1-imine, which is then reduced £7 
1-alKyle^ne, e^ with a netal hydride comole*. The 

iJ'*™**- 1 -^™^ ±- oehydraled with acid, 
and j,. dehydration product hydrogenated to yield the 
1,2,3,4-tetrahydro-l-alJtylamine compound (mixture oi 
cxs- and trans - racemes), In certain cases the second 
(dehydration, and third < hydros enation, steps ofLT 
aoove synthesis can be omitted. 

Those compounds wherein^ i s ai kyl May also . 
prepared by the reaction scheme outlined immediately 
above. The condensation of the 4 -hydroxy-l-tetralone 
derivative with the appropriate secondary amine BNR-R 

T 1° - 4 - aiyl - 4 - hydr °^- 1 - ai ^-I*thlle»a n i„e 
compound, whxch is then reduced to the 1,2,3,4-tetra- 

hydro-4-aryl-4-hydroxy-l-dialkylnaphthalenamine en 
with scdiun, borohydride in the presence of acetL"acIa 
The rest of the synthetic route is unchanged. 
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Certain of the optionally substituted tetralone 
starting materials are commercially available, including 
1-tetralone. Those not commercially available may be 
prepared by synthesis methods well known to those" skilled 
in the art. 

The products of the synthetic methods described above 
are mixtures of cis - and trans- isomers . These isomers 
may be separated by methods known to_ those skilled in- the 
art, e.g. fractional crystallization or chromatography* 
Cis-isomeric compounds are described in more detail in 
our copending application. Serial Noi 090,240, entitled 
w Antidepressant Derivatives of Cis-4 -pheny 1—1, 2,3,4— 
tetrahydro-l-naphthalenamine ,, , filed November 1, 1979* 

Resolution of the racemic trans- isomeric compounds 
of this invention into the (1R)- and (lS)-enantioroers 
is achieved by treating a solution of the trans -ra c eroate 
free base with an optically active selective precipitant 
acid such as D- (- ) -mandelic acid, L-(+)-mandelic acid, 
(+)-10 -camphor sulfonic acid or (- )-10-camphorsulf onic 
acid, whereby the less soluble diastereomeric salt form 
is subsequently isolated as a crystalline precipitate. 

Acid addition salts of the free bases of formula X 
(in either the racemic or optically active form) may- 
be prepared by conventional procedures such as by mixing 
the amine base in a suitable solvent with the appropriate 
acid and recovering the salt by evaporation or by 
precipitation upon adding a -non-solvent for the salt* 
Hydrochloride salts may readily be prepared by passing 
hydrogen chloride through a solution of the amine base 
in an organic solvent. 

The activity of the compounds of the present invention 
as antidepressants and related pharmacological properties 
were determined by studying (1) their ability to affect the 
efforts of mice to escape from a swim-tank (Porsolt mouse 
"behavioral despair" test), (2) their ability to potentiate 
5 -hydroxy tryptophan - induced behavioral symptoms in mice 
in vivo, and (3) their ability to block the uptake of 
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serotonin, L.norepin^jphrine ana_depaminfi^by_synaptosomal .-- 
rat. brain cells in vitro by the nethod of Koe, B., 
Journal of Pharmac o logy and Experimental Therapeutics 
199 (3) , pp. 649-661 (1976). ----- . 

As previously indicated, the trans-isoineric compounds 
-e^th-is-inv^nti-on-are-^readily adapted" to therapeutic 
use as-^aivbidepressant -ageTrtB-.-^h-e-^refhno^s«"ibed " 
trans -isomers of this invention can be administered as 
antidepressant agents by either the oral or parenteral 
routes of administration, without causing any significant 
untoward pharmacological side effects to occur in the 
subject to whom they are administered. In general, 
these antidepressant compounds are normally administered 
in dosages ranging from about 0.3 mg. to about 10 mg. 
per kg. of body weight per day, although variations 
will necessarily occur depending upon the conditions of 
the subject being treated and the particular route of 
administration chosen. 

In connection with the use of the compounds of this 
invention for the treatment of depressed subjects, it is 
to be noted that these compounds may be administered 
either alone or in combination with pharmaceutically 
acceptable carriers by either of the routes previously 
indicated, and that such administration can be carried 
out in both single and multiple dosages. Kore particularly; 
the novel compounds of this invention can be administered 
in a wide variety of different dosage forms, i.e. , they 
may be combined with various pharmaceutically- acceptable 
inert carriers in the form of tablets, capsules, 
lozenges, troches, hand candies, powders, sprays, agueous 
suspension, injectable solutions, elixirs, syrups, and 
the like. Such carriers include .solid diluents or fillers. 
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sterile aqueous media and various non-toxic organic 
solvents, etc . Moreover, such oral pharmaceutical 
formulations can be suitably sweetened and/or flavored 
by means of various agents of the type commonly epployed 
5 for such purposes* In general, the compounds of this 

invention are present in such dosage forms at concentration 
levels ranging from about 0.5% to about 90% by weight 
of the total composition, i.e. , in amounts which are 
sufficient to provide the desired unit dosage. The 

10 compounds of this invention may exist in different 

polymorphic forms, i.e. different crystalline forms. 

For purposes of oral administration, tablets 
containing various excipients such as sodium citrate, 
calcium carbonate and calcium phosphate may be employed 

X5 along with various disintegrants such as starch and 

preferably potato or tapioca starch, alginic acid and 
certain complex silicates, together with binding agents 
such as polyvinylpyrrolidone, sucrose, gelatin and 'acacia. 
Additionally, lubricating agents such as magnesivim 

20 stearate, sodium lauryl sulfate and "talc are often yexy * 
useful for tabletting purposes. Solid compositions of 
a similar type may also be employed as fillers in soft 
and hard-filled gelatin capsules; preferred materials 
in this connection would also include lactose or milk 

25 sugar as well as high molecular weight polyethylene 

glycols. When aqueous suspensions and/or elixirs are 
desired for oral administration, the essential active 
ingredient therein may be combined with various sweetening 
or flavoring agents, coloring matter or dyes and, if so 

30 desired, emulsifying and/or suspending agents as well, 

together with such diluents as water, ethanol, propylene 
glycol, glycerin and various like combinations thereof. 
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For purposes of parenteral administration, solutions 
of compounds of the invention in sesame or peanut oil 
or in aqueous propylene glycol or N,N-dimethylformamide. 
may be employed, as well as sterile aqueous solutions 
of the water-soluble, non-toxic mineral -and organic 
acid addition salts previously enumerated. § Such 
aqueous solutions should be suitably buffered if necessary 
and the liquid diluent first rendered isotonic with 
sufficient saline or glucose. These particular aqueous 
solutions are especially suitable for intravenous, 
intramuscular, subcutaneous and intraperitoneal injection 
purposes. In this connection, the sterile aqueous media 
employed are all readily obtainable by standard techniques 
well-known to those skilled in the art. 

A typical dry solid pharmaceutical composition is 

prepared by blending the following materials together 

in the proportions by weight specified belows 

Trans - ( 1R) -N-methyl -4 -{3,4- 
dichlorophenyl ) -1 , 2 , 3 , 4- 

tetr ahydro- 1-naphthal enamine 

hydrochloride ~ 50 

Sodium citrate . * *"* * * ** * *"**25 

Alginic acid ...... .11**111! !**10 

Polyvinylpyrrolidone .*!!"-"*!!* *10 

Magnesium stearate ................*"*** 5 

After the dried composition is thoroughly blended, tablets 

are punched from the resulting mixture, each tablet 

being of such size that it contains 100 mg. of the 

active ingredient. Other tablets are also prepared in 

a similar fashion containing 5, 10, 25 and 50 mg. of the 

active ingredient, respectively, by using the appropriate 

amount of the naphthal enamine salt in each case. 
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Another typical dry solid pharmaceutical composition 

is prepared by combining the following materials .together 

in the proportions by weight indicated belowi 

Trans- ( 1R) -N-methyl-4 - (3,4- 

dichlorophenyl)-l,2, 3, 4- 

t etrahydro-l-naphthal enamine 

hydrochloride ........... .50 

Calcium carbonate/, . . . . . V. .20 

Eolyathyi_ene:_g lyco_L,„ .averag e raoleoular. - - 

weight/ 4000 ...30 

The dried solid mixture so prepared is then thoroughly 

agitated so as to obtain a powdered product that is 

completely uniform in every respect. Soft elastic and 

hard-filled gelatin capsules containing this pharmaceutical 

composition are then prepared, employing a sufficient 

quantity of material in each instance so as to provide 

each capsule with 50. mg. of the active ingredient. 

The following examples illustrate the invention but 

are not to be construed as limiting the same. 

EXAMPLE 1 

Trans- (IS) (1R) -N-methyl-4 - ( 3 , 4-dichlorophenyl } -1 , 2, 3 r 4- 
t et r any dro - 1 -n aphthal enamine Hv dro chloride 
A) 3 / 4-Dichlorobenzophenone 

Anhydrous A1C1 2 (219 g. r 1.64 moles) was added in 
portions over a 35 to 4 0 min. period to a stirred 
solution of 3, 4-dichlorobenzoyl chloride (313.5 g. r 
1.50 moles) in benzene (1*125 1,) and dichloromethane 
(75 nl.)> with the mixture maintained at 3 to-5°C. 
during the addition period. The reaction mixture was 
held at 0 to 5°C. for another hour and then poured into 
2.5 1. of ice/water and stirred until the complex had 
decomposed. The organic and aqueous layers were then 
separated and the organic layer combined with one ethyl 
acetate wash of the agueous layer. The resulting organic 
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solution was washed twice with water and once with 
saturated brine solution, dried (anhyd. Mgsdj), 
treated with decolorizing carbon and evaporated under 
vacuum to yield an off-white solid, which was 
recystallized from 4 00 ml. of hot ethyl acetate-pentane 
( 15 6 # 8 J?JL!_ 4 . 1% yi^ld/ ni.p. 100-10 2 °C • , el emental analysis 
calculated: 62.21% C; 3.21% H; 28.25% CI; found: 
62.17% G? 3.46% H; 28.06% CI). 

B) 3-Ethoxycarbonyl-4-(3 / 4-dichlorophenyl}-4- 
phenylbut-3-enoic Acid 

A solution of 3 , 4-dichlorobenzophenone (398 g* # 
1.58 moles) in t:-butyl alcohol (1500 ml.) was 
treated sequentially with potassium t-but oxide (169 g. , 
1.5 moles) and diethyl succinate (402 ml., 2.4 moles). 
A mildly exothermic reaction ensued and the initially 
clear solution set up as a solid mass. The reaction 
mixture was slowly heated to reflux, at which it 
became a stirrable white suspension, and then stirred 
et reflux under nitrogen for about 16 hours. The 
reaction mixture was then cooled -and poured into 
2 liters of ice/water. The resulting mixture was 
acidified with 10% HC1 and extracted with ethyl 
acetate (3 X 1 1.). The combined ethyl acetate extract 
was extracted with IN NH^OH (3x11.) and the combined 
aqueous basic extract washed "with ethyl~~acetate (2 1.}, 
cooled to 0 to 5°C, acidified slowly to a pH below 
1.0 with concentrated HC1 and extracted with ethyl 
acetate ( 4 X 2 1 . ) . The combined ethyl acetate extract 
was dried (Mg30 4 ) and evaporated under vacuum to a 
light yellow oil slightly contaminated with diethyl 
succinate (477 g., 80% yield). An analytical sample 
was crystallized from petroleum ether (m.p. 128-130°C, 
elemental analysis calculated: 60.17% C; 4.26% H; 
18.70% CI; found: 60.37% C; 4.35% H; 18.61% CI). 
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C) 4- ( 3 , 4-Dichlorophenvl)-4-phenylbut--3-enoic Acid 
A suspension of 3-ethoxycarbonyl-4-(3,4- 
dichlorophenyl)-4-phenylbut-3-enoic acid (227 g., 0.60 
mole) in 48% aqueous HBr :gJLacial_ acetic acid .'(1x1, 
1.80 1.) was stirred at reflux for 36 hours* and then 
cooled to room temperature. A gum separated from the 
reaction mixture , which was isolated by decantation of 
the aqueous layer and then dissolved in ethyl acetate 
(2 !.)• The resulting organic solution was extracted 
with 10% aqueous NH^OH (2X21.). The combined 
extract was cooled to 0 to 5°C, acidified slowly to a 
pH below 1.0 with concentrated HCl and extracted 
with ethyl acetate (4 X1 !.)• The combined ethyl 
acetate extract was washed with water, dried (MgS0 4 ) 
and evaporated under vacuum to a light brown oil (120 g.), 
which was crystallized from hexane (91.4 g. , 50% yield, 
m.p. 115-120°C. ) . An analytical sample of the named 
compound was recrystallized from hot ethyl acetate-hexane 
(elemental analysis calculated: 62.58% C; 3-94% B* 
23.10% CI; found: 62.66% C; 4.02% H; 23.22% CI). 

D) 4-(3, 4-Dichloror>henyl)-4-phenylbutanoic Acid . 
• A solution of 4-(3 , 4-dichlorophenyl) -4-phenylbut- 
3-enoic acid (223 g., 0.73 mole) in ethyl acetate (2 1.) 
was hydrogenated over 8 grams of 5% Pd/C catalyst at 
atmospheric pressure and room temperature until hydrogen 
uptake ceased (about 24 hours). The catalyst was 
separated by filtration and the filtrate evaporated 
under vacuum to a light brown oil containing traces 
of solvent (ca. 100% yield). An analytical sample 
of the named compound was crystallized from hexane 
(m.p. 118-120°C., elemental analysis calculated! 62.17% C 
4.57% H; 22.94% Cl; found: 62.08% Ci 4.56% H; 23.16% CI) 
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E) 4 -< 3 /4-Dichlorophenyl)-3 / 4-dihydro-l-(2H)- 
naohthal enone 

- :v-^~-° 1Uti0n ° f 4 - (3 ' 4 - dichlo ^P^nyl)-4-phen y ibutancic 
acxd (228 g., 0.74 mole) in toluene (1.2 1.) was treated 

with thionyl chloride (66 ml., 0.90 mole) and the resulting 

solution heated at reflux for 75 minutes, with provision 

made for trapping HC1 gas given off from rhe refluxing 

reaction solution. The reaction solution was then 

evaporated under vacuum to about 230 g. of a light brown 

oa.1. The oil was dissolved in carbon disulfide (360 ml ) 

and the resulting solution added to a well stirred 
suspension of AICI3 <** ".5 moles) in carbon 

disulfide (1.20 1.), with the mixture held below 8*C 
during the addition period, forming a brown mass. 
After the addition was completed, the reaction mixture 
was stirred for about 16 hours at room temperature and 
then slowly poured on ice (vigorous reaction). The 
resulting suspension was extracted with ethyl acetate 
(2X41.). The combined extract was washed with water 
washed with saturated aqueous sodium bicarbonate solution 
dnea and evaporated under vacuum to a residue, which 
was crystallized from hexane (500 ml.) to yield the 
named product (104.1 g., 43% yield, m.p. 99-101*0., 
elemental analysis calculated: 66.00%C; 4.16% H;"' 
found: 66.06% C; 4.23% H). 

_ _.. F) Title Co mpound (Trans-Racemate) 

A solution of 4- ( 3 , 4-dichlorophenyl ) -3 , 4-dihydro- 
l-(2H)naphthalenone (13.5 g., 46.3 mmoles) in toluene 
(190 ml.) was cooled to 0 to 5°C. and treated with 14 
ml. (316 mmoles) of methyl amine (condensed at 0*C). 
Titanium tetrachloride (4.46 g., 23.5 mmoles) was'added 
dropwise to the resulting solution (vigorous reaction), 
with the reaction mixture stirred at below 10 °C. during 
the addition period. After the addition was completed, 
the reaction mixture was stirred for 17 hours at room ' 



_ 18 _ 0028 9 01 



temperature under nitrogen and then filtered. The 
solids were washed thoroughly with toluene and the 
combined filtrates were concentrated under vacuum to 
remove excess methyl amine. Further evaporation to 

5 -dryness -and -trituration with hexana yielded the Schiff 

base (in. p. 145-146°C). 

A suspension of the Schiff base in methanol (75 
ml.) was cooled to 14 °C. and then treated with sodium 
borohydride (1.70 g. , 45 mmoles, added in portions). 
10 The temperature rose to about 28 °C. during the addition 
period. The resulting mixture was stirred for about 
SO minutes at about room temperature and then evaporated 
under vacuum to a gum, which was diluted with water 
and ether and then filtered. The agueous layer of the 
15 filtrate was extracted twice with ether. The combined 
organic layers v/ere dried with brine and MgS0 4 and 
evaporated under vacuum to an oil , which was chromato- 
graphed on silica gel, using an ethyl acetate/hexane/ 
triethylamine (30:20:1) solvent mixture for elution r 
20 to separate the cis - and trans -isomers. The trans - 

isomer was eluted second. The combined eluted fractions 
containing the trans-isomer were evaporated under vacuum 
to the crude free base of the named product (4.2 g.), 
x two portions of toluene (100 ml. and 50 ml.) being 
25 added to distill away the triethylamine. The free base 
vas then dissolved in ether and converted to the hydro- 
chloride salt by treatment of the ether solution with 
gaseous hydrogen chloride ( trans- raceroate,' 4.67 g., 33% 
yield from the naphthalenone, m.p. 214-216°C. / elemental 
30 analysis calculated: 59.58% C; 5.29% H; 4.09% V, 31.04% 
CI? found: 59.59% C; 5.35% Hj 4.04% N; 31.01% CI). 
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EXAMPLE 2 

Trans- ( IS ) -N-methyl-4- ( 3 , 4-dichlorophenyl ) -1, 2, 3 , 4- 
tetrahydro-l-naphtha lena-ine Hydrochloride 

171 mg. (0.50 mmole) of trans-(is ) (lR)-H-inethyl- 
4- < 3 , 4-dichlorophenyl ) - 1 , 2 , 3 , 4-tetrahydro-^aphthalenaniine 
^hydrochloride was partitionedbetween aqueous sodium ' 
^carbonate solution- and ethylTacetate'to yi eld ~an" ethyl 
acetate solution of the" t^ns -rTceniate f xTe ba^rwhich 
was washed with water, cried (HgS0 4 ), evaporated under 
vacuum and treated with a solution of L-( + )- Q andelic 
acid (76 mg., 0.50 mmole) in ethanol. The resulting 
mixture was evaporated under vacuum to afford a crude ' 
material, which was redissolvad in ethanol (5 ml.). 
This ethanol solution was treated with ether (about 15 
ml.) to afford a crystalline product (92 mg., m.p. 128- 
130 °C), which was recrystallized from a mixture of 
ethanol, ether and hexane (51 mg., m.p v 13 3-135 ° C . ) . 
This recrystallized product was partitioned between' 
aqueous sodium carbonate solution and ethyl acetate 
to yield an ethyl acetate solution of the free base, 
which was washed with water, dried (MgS0 4 ) and evaporated 
under vacuum to a residue. The residue was dissolved 
in ether and treated with gaseous hydrogen chloride to 
yield the HC1 salt, which was recrystallized from a ■ 
mixture of methanol and ether [25.7 mg., 15% yield 
m.p. 257-258 -C, M » „ _ 3g ^ elejQental ' 
analysis calculated: 59.58% C; 5.29% H; 4.09% N; 
found: 59.31% C; 5.44% H; 4.46% Nj . 
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EXAMPLE 3 

Trans - { 1R ) -N-methy 1-4 - { 3 , 4 -dichlorophenyl ) -1 , 2 , 3 , 4- 

tetrahvdro-l-naphthalenamine Hydrochloride 

The mother liguor from the 92 xng. (IS J -enantiomer 
crystallization -in Example 2 was partitioned between 

aqueous sodium carbonate solution and ethyl acetate to 

yield an ethy l a cetate free base solution, vhich v as 
washed with vater ; dried (MgS0 4 ), evaporated under 
vacuum and treated with a solution of D-(-)-mandelic 
acid (41 mg., 0-27 mmole) in ethanol (5 ml.) to afford 
a crystalline product (86 mg., ra.p. 132-134. 5°C, ) , whicb 
was re crystallized from a mixture of ethanol and ethejr 
(52 mg./ m.p. 133. 5-135 °C. ) This recrystallized 
product was partitioned between aqueous sodium carbonate 
solution and ethyl acetate to yield an ethyl acetate 
solution of the free base, which was washed with water, 
dried (KgSO^) and evaporated under vacuum to a residue _ 
The residue was dissolved in ether and treated with 
gaseous hydrogen chloride to yield "the HC1 salt, which 
was recrystallized from a mixture of methanol and ether 
[32 mg./ 19% yield from trans -racemate, m.p. 255-257°C>, 
[c*]* 2 = +41.0 (CH 3 OH)]. 

EXAMPLES 4-6 

Trans -K-methyl-4-(4-chlorophenyl)-l, 2, 3, 4-tetrahydro- 

1-naphthalenamine Hydrochloride 

In like manner to that described in Examples 1-3 
the named compound was prepared from commercially 
available 4-chlorobenzophenone and resolved into its 
enantiomeric forms. Ether , rather than a mixture of 
methanol and ether , was used as recrystallization solvent, 
for the HC1 salt in Examples 5 and 6. 
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EXAMPLE 7 

Trans- ( IS) (1R) -N-methyl-4- ( 4-f luorophenyl) -1,2,3,4- 
tetrahydro-l-naphthalenamine Hydrochloride 
A) 3-Ethoxycarhonyl-4- (4-f luorophenyl) -4-phenyl- 

but-3-enoic Acid 

A solution of commercially available 4-f luorobenzo- 
phenone (42 g., 0.21 mole), diethyl succinate (43.6 g., 
0,25 mole) and potassium t-butoxide (23*7 g. , 0.2& mole) 
in t-butanol (250 ml.) was stirred at reflux for *6 hours 
and then stirred at room temperature for an additional 
16 hours. The reaction mixture was then acidified with 
-6N hydrochloric acid (200 ml.), evaporated under vacuum 
to remove the t-butanol and extracted with ether 
(2 X 250 ml.). The combined ether extract was extracted 
with 10% aqueous ammonium hydroxide (2 X 350 ml.). 
The* combined aqueous extract was washed with ether 
(2 X 200 ml.), re-acidified with 6N hydrochloric aci<3 
and extracted again with ether (2 X 400 ml*). The 
combined ether extract was dried (MgSO^) , filtered 
and evaporated under vacuum to an.. oil, which was 
crystallized by dissolution in hexane (100 ml.) followed 
by scratching the flask to initiate crystallization 
(48 g., 70% yield, m.p. 98-99°C, elemental analysis 
calculated: 69.50% C; 5.22% H; 5.78% F; founds 
69.34% C; 5.36% H; 6.09% F) . 

B) 4- (4-Fluorophenyl)-4-phenylbut-3-enoic Acid 
3-Ethoxycarbonyl-4- ( 4-f luorophenyl) -4-phenylbut- 
3-enoic acid (47 g., 0.143 mole) was added to a mixture 
of glacial acetic acid (1000 ml.) and 48% aqueous 
hydrobromic acid (500 ml.), and the resulting mibcture 
stirred at reflux for 16 hours. The reaction mixture 
was then concentrated under vacuum and the concentrate 
extracted with ether (3 X 500 ml.). The combined 



ether extract was extracted with 4% aqueous ammonium 
hydroxide (5 X 200 ml.). The combined aqueous extract 
was acidified with 6N hydrochloric acid to a pH of 6.5 
and extracted again with ether {3 X 250 ml.). The 
combined ether extract was dried (MgS0 4 ) , filtered and 
evaporated under vacuum to an oil, which solidified on 
standing. Trituration with hexane gave 15 g. of the 
named product t47% yield, m.p. 98-100°C, elemental 
analysis calculated: 74.99% C; 5.11% H; 7.41% P; 
found: 74.69% C? 5.40% H; 7.17% F) . 

C) 4- (4-Fluorophenyl)-4-phenylbutanoic Acid 
A solution of 4- (4-f luorophenyl) -4-phenylbut-3- 

enoic acid (15 g. f 0.068 mole) in ethanol (200 ml.) 
was hydrogenated over 1.0 g. of 10% Pd/C catalyst 
for 2 hours at room temperature and 50 psi E^. 
The reaction mixture was then filtered and evaporated 
under vacuum to yield a solid, which was recrystalli2ed 
from an ether /petroleum ether mixture (10.6 g. , 70% 
yield, m.p. 75-75.5°C, elemental analysis calculated: 
74.40% C; 5.85% H; 7 ..36% F; found: 74.62% C; 
5,87% K; 7.15% F) . 

D) 4- (4-Fluorophenyl) ^alpha-tetralone 
4-(4-Fluorophenyl)-4-phenylbutanoic acid (5 g., 

0.019 mole) was treated with anhydrous hydrofluoric 
acid (20 ml.) and the resulting mixture stirred for 
16 hours at room temperature. The reaction mixture 
was then diluted with water (100 ml.) and extracted 
with ether (200 ml.). The ether extract was washed 
with saturated aqueous sodium bicarbonate solution 
(50 ml-)/ washed with water (50 ml.), dried (MgSO^) 9 
filtered and evaporated under vacuum to yield a solid, 
which was recrystallized from boiling hexane (3.2 g., 
69% yield, m.p. 74-75°C. , elemental analysis calculated 
79.98% C; 5.45% H; found: 80.00% C; 5.66% H) <. 
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E) Title Compound (Trans-Kacemate) 
A solution of 4-(4-fluorophenyl}-alpha-tetralone 
(3.0 g., 0.012 mole) in toluene (50 ml.) was cooled to 
10 °C. ana treatea at that temperature with methyl amine 
(2*0 g. # 0.064 mole) ana then titanium tetrachloride 
— (-dropwise-addition, 1 .73 g— ,—0.009 mole) . The -reaction 
-mixture _was then-stirred f or^ 16-hours at room temperature, 
filtered and evaporated under vacuum to yield a crude 
1-imine solid. The crude imine was dissolved in 
methanol (50 ml.)/ the methanol solution treated with 
sodium borohydride (1.0 g. , 0.026 mole) and the 
resulting mixture stirred for 16 hours at room 
temperature. The reaction mixture was then evaporated 
under vacuum to an oily solid , which was dissolved in 
ether (200 ml.). The ether solution was washed with water 
(3 X 50 ml.), dried (MgSO^), filtered ana evaporated 
under vacuum to an oil. "The oil was chroma tographed 
on silica gel, using an ethyl acetate/hexane/diethyl- 
amine (16/16/0.3) solvent mixture for elution, to 
separate the cis- and trans ^isoraers.. The trans -isomer 
was eluted second and converted to its hydrochloride, 
salt by treating the eluted fractions with gaseous hydrogen 
chloride. This hydrochloride salt was recrystallized 
from a mixture of methanol and. ether to give 
240 mg. of the title compound (trans-racemate, 7% 
yield, m.p. 210-211°C, elemental analysis calculated^ 
63.98% C; 6.56% H; 4.80% N; found: 69.84% C; 
6.49% H; 4.81% N) . 

. EXAMPLES 8-10 
In like manner to that described in Example 7^ 
the following compounds ( trans -raceraates ) were 
prepared from the ^appropriate substituted benzophenones- 
In the case of Example 9, the 1-imine solid was prepared 
as in step 7E, but the^ following procedure was used 
instead of the remainder of step 7Es 
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E) Trans-(ls)(lR)-N-nethyl-4-(3-trifluoromethyl- 

phenyl)-l,2, 3, 4-tetrahydro-l-naphthalenamine 
Maleate from 1-Imine ■ 

A 1 g. sample of elemental 2inc was n activated by 
treatment with IN HC1 {10 ml. ) followed' by washin 5 witb 
ethanol and acetone. The activated zinc was then added 
to a solution of N-methyl-4-(3-trif iuormethyl-phenyl ) - 
3,4-dihydro-l-(2H)naphthalenimine (0.90 g., 2.96 mmoles) 
in glacial acetic acid {10 ml.) "and the resulting 
mixture stirred for 5 hours in a 7 0°C. bath. The reaction 
mixture was then cooled, filtered to remove the zinc 
and evaporated under vacuum to an oil. This oil was 
combined with an oil produced from a second run (as per 
Example 7E ) starting with 16.0 mmoles of 1-imine and 
then chromatographed on silica gel, using an ethvl 
acetate/hexane/ciethyl amine (30/20/1) solvent mixture 
for elution, to separate the cis- and trans -isomers. 
The title compound was isolated by treatment of the 
trans-isoner free base in solution with maleic acid 
(4 53 mg., 7% yield). 
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The combined -ether extract was washed with saturated 
aqueous sodium bicarbonate solution (3 X 100 ml.), 
washed with water (100 ml.), dried (MgS0 4 ), filtered 
and evaporated under vacuum to yield the desired tetralone 
(2.2 g., 67% yield, m.p. 106-107°C). 

EXAMPLE 12 

Trans- ( IS ) W) -N -methyl -4 -M 4 -bromophenyl ) -1 ; 2 , 3 , 4- 

— tetrahydro-l-naphth al-enanine Hydrochloride 

In like manner to that described in Example 7 A, B 
and E and Example 11 D, the named compound ( trans-racemate) 
was prepared from commercially available 4-bromobenzo- 
phenone (m.p. 288-289«C, elemental analysis calculated: 
57.89% C; 5.43% K; 3.97% N; found: 57.69% C; 
5.11% H; 4.00% N). In place of step 7C, the following 
15 procedure was employed: 

C) 4- ( 4 -Bro mopher.vl ) -4 -ohenvlbutanoic Acid 

A solution of 4-(4-bromo?henyl)-4-phenylbut-3-enoic 
acid (5.0 g., 0.0157 mole) in glacial acetic acid 
(50 ml.) was treated with 56.9% aqueous hydriodic acid 

20 (22.5 ml.) and red phosphorus (4.5-g.) and the 

resulting mixture stirred at reflux for 16 hours. 
The reaction mixture was then cooled to room temperature, 
diluted with saturated aqueous sodium chloride solution 
(250 ml.) and extracted with methylene chloride (250 ml.). 

25 The extract was washed with saturated aqueous sodium 
chloride solution (2 X 100 ml.), dried (MgS0 4 ) and 
evaporated under vacuum to the desired butanoic acid 
derivative, which was used in the next step without 
further purification (5 g., oil, ca. 99% yield). 

30 EXAMPLE 13 

Trans - ( IS ) ( 1R ) -N-methy 1 -4 - ( 4 -methoxyphenyl ) -1 , 2 , 3 , 4- 
tetrahvdro-l-naphthalenaniine Hydrochloride 



BNSDOCID: <EP_0028901A1_I_> 



-27 



0028901 



The appropriate substituted benzophenone starting 
materials for Examples 8-10 were prepared as shown below 
for 4-trif luoromethyl-benzophenone: 

A) 4-Tr if luoromethyl-benzophenone 
2.91M phenyl magnesium bromide (90 "ml*, 0.26 mole) 
was ad ded dropwise over a 45 minute period to a solution 
of 4-triflu orom ethyl-benzonitrile (40 g./ B 0.23 mole) In 
ether (400 ml.)' and the resulting mixture stirred for 3 days 
at room temperature. The reaction mixture was then cooled 
in an ice-water bath, treated slowly with saturated 
aqueous ammonium chloride solution (150 ml.) and then 
treated with IN HC1 (100 ml.). The ether layer was 
removed and the aqueous layer extracted with ether 
(2 x 200 ml.). The three ether layers were combined,* 
washed with IN HC1 (2 X 100 ml.), .washed with water 
(2 X 200 ml.) , dried (MgS0 4 ) , treated with activated 
carbon, filtered, and evaporated under vacuum to yield 
a solid, which was then crystallized from 200 ml* of 
hot hexane (36 g., 62% yield, m.p. 1Q7-108°C-K 2m 
analytical sample of the named compound was xecrystallized 
from hexane (m.p. 116-118°C). 

.EXAMPLE 11 - •' . ■ 
Trans- CIS) (lR) -H-methyl-4- (4-chlorophenyl) -7-chlcro- 
1,2,3, 4-tetrahydro-l-naphthalenamine Hydrochloride 

In like manner to that described in Example 7 A-C and 
E, the named compound (trans-racemate) was prepared from 
commercially available 4, 4 f -dichlorobenzophenone 
(m.p. 295 - 29 6°C, elemental analysis calculated* 
SS. 58% C; 5.29% H; 4.09% 7*; foundt 59.35% C; 5.12% H? 
4.13% N) . In place of step 7D, the following procedure 
was employed: 

D) 4- (4-ChlorophenyI) -7-chloro-alpha-tetralone 
4, 4-Di (4-chlorophenyl) butanoic acid (3.5 g., 0.0113 
mole) was -treated with polyphosphoric acid (80 g.) and 
the resulting mixture treated for 4 hours at 120*C. 
The reaction mixture was then poured onto crushed ice 
and the product extracted with ether (3 X 150 ml.)_ * . 
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A) 1 ^Hydroxy- 1- ( 4-methoxyphenvl ) tetralin 

A solution of 4-bromO-anisole (25 g., 0.134 mole) 
in tetrahydrofuran (100 ml.) was prepared. Magnesium 
(3.24 g., 0.123 mole) was treated with a small portion 
of this solution and heated until a reaction started 
(55°C). The remainder of the solution was added 
dropwise and, after the addition was complete, the 
mixture was stirred for 2 hours at 55 °C. The reaction 
mixture was then cooled to room temperature and a 
solution of 1-tetralone (17.92 g., 0.123 mole) in 
tetrahydrofuran (100 ml.) slowly added. Stirring was 
continued, at room temperature for 16 hours after the 
addition was complete. Ether (200 ml.) and water (200 ml. 
were then added to the reaction mixture, followed by 
10% aqueous ammonium chloride solution (100 ml.). 
The ether layer was separated, dried (MgS0 4 ), filtered 
and evaporated under vacuum to an oil, which was used 
without further purification in the next step (18 g. 
58% yield). 

B) 1- ( 4-Meth oxvshenvl ) -3 , 4-dihvdro-naohthal *™ 
A solution of l-hydroxy-l-(4-methoxyphenyl}- 

tetralin (18 g., 0.071 mole) in toluene (250 ml.) 
was treated with para -toluenesulfonic acid (5 mg.) and 
the resulting solution stirred at reflux for 16 hours, 
with complete water removal accomplished by means of 
a Dean-Stark trap. The reaction mixture was then cooled 
to room temperature, washed sequentially with 10% 
aqueous sodium bicarbonate solution (100 ml.), water 
(100 ml.) and saturated aqueous sodium chloride 
solution (10 0 ml.), dried (MgS0 4 ) and evaporated under 
vacuum to an oil, which was purified by silica gel 
chromatography (elution with a hexane-toluene gradient) 
to give 12 g. of the named compound (67% yield, oil). 
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C) 1- ( 4 -Methoxy phenyl ) tetralin 

1- ( 4-Methoxyphenyl ) -3 , 4 -dihydro -naphthalene 
(12 g., 0*051 mole) was added to a mixture of 10%. Pd 
on carbon catalyst (1.0 g.) and ethanol (250 ml. } and 
hydrogenated for 4 hours at room temperature and 50 
psi of H 2 . The reaction mixture was then filtered and 
evaporated under vacuum to an oil , which was used in 
the next step without, further purification (11.2 g. 9 
92.5% yield). 

D) 4-Hy droxy-4 - ( 4 -methoxyphenyl ) - 1-tetralone 
l-{ 4 -Methoxyphenyl) tetralin (11.2 g. , 0.047 mole) 

was dissolved in a solution of potassium permanganate 
(36,7 g.) in acetone (1.6 1.) and water (33 ml.), arjd 
the resulting solution stirred at reflux for 16 hours. 
The reaction mixture was then filtered, treated again 
with potassium permanganate (36.7 g.) and stirred at 
reflux for another 16 hours. This process was 
continued until a total of three reaction cycles had 
been run. After the third 16 hour reaction period, the 
reaction mixture was filtered, treated with activated 
charcoal, filtered and evaporated under vacuum to a 
residue. The residue was taken up in ethyl acetate 
(200 ml.) and the ethyl acetate solution washed with 
saturated aqueous sodium chloride solution (200 ml.), 
filtered, washed again with saturated agueous sodium 
chloride solution (200 ml.), dried (MgSO^ ) f filtered 
and evaporated under vacuum to yield a solid, which 
was recrystallized from a mixture of ethyl acetate and 
hexane (3.9 g., 23% yield). 

E) N-methyl-4-hydroxy-4-(4-methoxyphenyl ]- 
1,2,3, 4-tetrahydro-l-naphthalenamine 

A solution of 4 -hydroxy-4 - ( 4 -methoxyphenyl-l- 
tetralone (3.9 g., 0*0138 mole) in tetrahydrofuran 
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(40 ml.) was cooled to 0°C. and the cooled solution 
treated with methylamine (5 ml.) followed by dropwise 
addition of titanium tetrachloride (1 ml.). The 
resulting mixture was stirred .for 16 hours at room 
temperature , filtered and evaporated under vacuum to an 
oil, .which was dissolved in absolute -ethanol (20 ml.). 
The ethanol solution was treated with sqdium borohydride 
(1.0 g". , 0.0264 mole) and stirred for 1 hour at room 
temperature. The reaction mixture was then evaporated 
under vacuum to a residue and the residue taken up in 
ethyl acetate (125 ml.). The ethyl acetate solution 
was washed with water (125 ml.), washed with saturated 
aqueous sodium chloride solution (125 ml.), dried (MgSO ), 
filtered and evaporated under vacuum to an oil, which was 
used in the next step without further purification (3.4 g_ 
83% yield, mixture of cis - and trans -isomers) . 

F) N-methyl-4-{4-methoxyphenyl)-l / 2-dihydro-l- 
naphthalenamine Hydrochloride 

A solution of N-methyl-4-hydroxy-4-(4-methoxyphenyl)- 
1,2, 3, 4-tetrahydro-l-naphthalenamine (1.9 g., 0.0069 
mole, mixture of cis - and trans -isomers) in ether 
(50 ml.) was treated with gaseous hydrogen chloride. 
The solution was then evaporated under vacuum to yield 
a white solid, which was recrystallized from ethyl 
acetate (1.5 g., 72% yield, m.p. 221-222°C). 

G) Title Compound (Cis-Racemate) 
N-methyl-4 - ( 4 -methoxyphenyl ) -1 , 2-dihydro-l- 

naphthalenaraine hydrochloride (1.5 g. , 0.0049 mole) 
was mixed with ethanol (30 ml.) and 10% palladium on 
carbon catalyst (250 mg.) and hydrogenated for 4 hours 
at room temperature and 45 psi of H 2 . The reaction 
mixture was then filtered and evaporated under vacuum to 
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a residue. The residue was chromatographed on silica 
gel (elution with ethyl acetate containing 1% ammonium 
hydroxide) to separate the cis - and trans -isomers . The 
trans -isomer was converted to the hydrochloride salt, which, 
was.recrystallized from a mixture of chloroform and 
ether (461 mg., 31% yield, m.p. 230-233°C, elemental 
analysis calculated: 71.15% C; 7.29% H; 4 . 61% N; 
found: 70.60% C; 7.45% E; 4.51% N). 

EXAMPLES 14-15 
In like manner to that described in Example 13 the 
following compounds ( trans -racenates j were prepared from 
2-bromo-anisole and 3-brono-anisole: 
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EXAMPLE 16 

Trans- (IS) (1R) -N-methyl-4- (2, 4-dichlorophenyl) -1,2, 3 , 4- 

tetrahvdro-l--naphthalenamine Hydrochloride 

In like manner to that described in Example 11, 
the named compound ( tr ans- r acemate , irup. 195-196°C.) was 
prepared from 2, 4-dichlorobenzophenone. 

EXAMPLE 17 

Trans- (IS)" (1R) -N-methyl-4- (4-chlorophenyl) -7-methoxy~ 
j , 2, 3 , 4-tetrahydr6-l-naphthalenamine Hydrochloride 

In like manner to that described in Example 13 A, 
D to F, the named compound ( trans- racemate) was prepared 
from commercially available 4-bromochlorobenzene and 
6-methoxy-l-tetralone. Steps B and C of Example 13 were 
omitted- The following procedure was employed in place 
of step 13G: 

G) Title Compound (Trans-Kacemate) 
A solution of N-methyl-4- (4-chlorophenyl) -7— 
methoxy-1, 2-dihydro-l-naphthalenamine hydrochloride 
(5.1 g.# 0,015 mole) in trif luoroacetic acid (24 gO 
was added to a solution of triethylsilane (1.76 g» f 
0.015 mole) in trif luoroacetic acid (10 g.), and the 
resulting mixture stirred for 2 hrs. at 60*0. The 
reaction mixture was then cooled to room temperature and 
treated with water (200 ml.) and ether (200 ml.) - - The 
ether layer was withdrawn and the aqueous layer then 
extracted _with_e_thyl acetate (2 X 100 ml.). The combined 
organic layers were washed with saturated aqueous sodium 
bicarbonate solution (3 X 100 ml.), washed with water 
(.200 ml.), dried (MgSO^) , filtered and evaporated under 
vacuum to an oil, which was crystallized from 50 ml. 
ether ( cis -racemate, m.p. 275-276°C, 2.0g.). 



V V C O 57 V | 



The mother liquor from the cis -racemate crystall- 
ization wa^ then evaporated under vacuum to an oil, which 
was chromatographed on silica gel. (elution with ethyl 
acetate containing 1% ammonium hydroxide). Fractions 
5 containing the trans-isomer were evaporated under vacuum 
to an oi-l-r-which was dissolved in- chloroform (50 ml. } 
and converted to the hydrochloride salt. The HC1 s^lt 
was then crystallized from ethyl acetate (20 ing., 0,4% 
yield, m.p. 217-219°C, 1/4 mole water per mole named 
10 compound , elemental analysis calculated:: 63.07% C; 

6.32% E; 4.09% N; found: 63.08% C; 6.22% H; 4.18% N) . 

EXAMPLE 18 

Trans - { IS ) (1R)-N, N-dimethy 1 -4- ( 3-trif luoromethylphenyl ) - 
1 , 2, 3, 4-tetrahydro-l-naphthalenamine Haleate 

15 In like manner to that described in Example 7 £-D 

the named compound { trans -racemate) was prepared from 
3-trifluoromethyl-benzophenone (m.p. 99.5-101°C, 1/2 
mole H 2 0 per mole named compound , elemental analysis 
calculated: 62.16% C; 5,67% H; 3.15% N; found: 

20 62.34% C; 5.42% H; 3.12% N). In place of step 7E, the 

following procedure was employed: 

E ) Title Compound ( Trans-Raceraate) 
A solution of 4- (3-trif luoromethylphenyl }-alpha- 
tetralone (3.0 g., 0.010 mole) in toluene (50 ml.) 

25 was treated, under cooling in an ice bath, with 

dimethyl amine (3 ml., 0.045 mole) followed by titanium 
tetrachloride (dropwise addition, 1.2 ml., 0.011 mole). 
. The reaction mixture was then stirred for 16 hours at 
room temperature, filtered and evaporated under vacuum 

30 to yield a crude 3, 4-dihydro-l-dimethylamino-4-aryl- 

naphthalene solid. The crude enamine was added to a 
mixture of glacial acetic acid (5 ml.}, sodium 
borohydride (1.3 g., 0.034 mole} and tetrahydrofuran 
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(50 ml.)/ and the resulting mixture stirred for 3 hours 
at room temperature. The reaction mixture was then 
evaporated under vacuum to an oily solid, which was 
treated with water (100 ml.) and extracted with ether 
(200 ml.)- The ether extract was dried (MgSC> 4 ), filtered 
and evaporated under vacuum to an oil. The oil was 
chromatographed on silica gel, using a 0.5% diethylamine/ 
hexane solvent mixture for elution, to separate the cis- 
and trans -isomers. The trans -isomer was eluted second. 
The eluted fractions were evaporated tinder vacuum, 
dissolved several times in methanol and evaporated 
again under vacuum to an oil (204 mg.). The oil was 
dissolved in methanol and the methanol solution 
treated with maleic acid (74 mg., 0.00064 mole), 
heated to dissolve the acid and then evaporated under 
vacuum to yield the named compound, which was then 
crystallized from a mixture of ether and petroleum ether 
(190 mg., 4% yield, m.p. 99.5-101 e C. ) . 

EXAMPLES 19-20 a 
In like manner to that described in Example 18 
the following compounds ( trans-racemates ) were prepared 
from the appropriate substituted benzophenones: 
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' EXAMPLES 205-2"0~c " — 

In like manner to that described in Example 13 
the following compounds ( trans -racemates ) and their 
acxd addition -salts may be prepared from 2-f luoro- . 
4-bromo-anisole and 2-f luoro-5-bromo-anisole, 
respectively: 

Example " Compound 

20b Trans - (IS ) (lR)-H-methyl-4-(3- 

f luoro-4-methoxyphenyl ) -1 , 2 r 3 , 4 
tetrahydro-l-naphthalenamine 



20c 



Trans - (IS) (lR)-N-methyl-4-(3- 
methoxy-4 - f luoropheny 1 ) -1 , 2 1 3 , 4 - 
tetrahydro-l-naphthalenamine 
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EXAMPLE 21 .. 

Blockade of Synaptosomal Uptake of Serotonin (5HT), 
Dopamine (DA) and Norepinephrine. (NE) In Vitro by 
Trans- ( 1R ) -N-methyl-4 - { 3 , 4-dichlorophenyl ) -1, 2 ,3,4- 
5 tetrahyd ro-l-naphthalenamine Hydrochloride 

Sprague-Dawley CD male rats weighing 180-220 g. 
. (Charles River Laboratories, Inc.; Wilmington, Mass.) 
were used in this procedure. A crude synaptosomal 
. fraction of rat corpus striatum (for 5HT and DA uotake) 

10 or hypothalnus (for NE uptake) tissue was prepared by" 

homogenizing tissue (25 ml./g. wet) in ice-cold 0.32M 
sucrose containing 1 mg./ml. glucose, 0.0001M EDTA 
and ■tris(hydroxymethyl)arainomethane to pH 7.4. 
The horaogenate was centrifuged at 1000 X g for 10 min. 

15 at 0-4 'C, the pellet discarded and the supernatant 

centrifuged at 17,000 X g for 20 min. at 0-4 °C. The 
resulting pellet was resuspended in the ice-cold 0.32M 
sucrose pR 7.4 solution at 10 ml./g. original tissue ~ 
(wet) for corpus striatum and 5 ml./g. original tissue 

20 ; (wet) for hypothalraus. An incubation buffer was 

prepared: 25mM tris (hyaroxyrcethyl ) aminomethane, adjusted 
to pH 7.4 with HC1, containing 124mM NaCl, 4.5mM KC1, 
1.2mM' KH 2 P0 4 , 1.3mM MgCl 2 *6H 2 0, O.OOlmM ascorbic acid," 
0.0125mM nialamide hydrochloride and 2 . 8mM CaCl 
25 Duplicate 0.1 ml. aliquots of the tissue suspension 

were incubated for 10 min. at 37 *C. with 0.02 ml. of a 
solution containing a known guantity of the named test 
compound and 1.0 ml. of the incubation buffer containing 
additionally 1 mg./ml. glucose and O.OOOlmM labeled 
30 monoamine ( 14 C-5HT, 14 c-DA or 3 H-NE). After incubation, 

the mixtures were filtered through 0.45 micron Millipore 
filters and the filters washed with the incubation 
buffer. The filtered materials were dissolved in 1.0 ml. 
of 2-methoxyethanol -and analyzed for radioactivity by 



BNSDOCID: <EP 0028901 A1 l_> 



-40- 



0028 901 " 



- 

liquid scintillation counting (uptake at 0°C. taken 
as radiation blank). Uptake was calculated as picomoles 
5HT, DA or NE per mg. protein (protein was determined 
by measurement with Folin phenol reagent). The IC 

5 0 * 

5 the concentration of named test compound (expressed 

as micromoles per liter in ca. 1 ml. incubation mixture) 
~ i ^ by 50% from that calculated for test 

compound-free control aliguots, was estimated from plots 
of % uptake inhibition vs. concentration on semilog 
10 paper to be 0.039 micromolar for 5HT, 0.044 micromolar 
.for DA and 0. 017 micromolar ■ for NE. 

EXAMPLES 2 2 -40c 
In like manner to that described in Example 21 
the blockade of synaptosomal uptake was determined 
15 in vitro for the compounds listed below. 



Compound IC- n (micromoles/liter ) ' 

Prepared 



20 



25 



30 



35 



40 



Example in Example Corpus Striatum Hypothalmus 



Number 


Number 


5RT 


DA 


NE 


22 


. 1 


0.050 


0.057 


0.022 


23 


2 


0.47 


0.27 


0.044 


24 


4 


0.13 


0.11 


0.030 


25 


6 


0.084 


0.052 


0.019 


26 


5 


3.5 


1.4 


0.46 


27 


7 


0.58 


0.22 


0.027 


28 


8 


0.43 


4.4 


0.69 


29 


9 


0.39 


2.6 


0.26 


30 


10 


1.4 


7.3 


0.89 


31 


11 


0.16 


0.045 


0.028 


32 


12 


0.090 


0.080 


0.029 


33 


13 


0.38 


0.40 


0.15 


34 


14 


4.5 


5.7 


0.48 


35 


15 


0.34 


0.53 


0.060 


36 


16 


1.05 


6.1 


0.97 


37 


17 


0.15 


0.042 


0.017 


38 


18 


0.22 


6.1 


1.4 


39 


19 


0.49 


9.8 


4.7 


40 


20 


0.12 


0.38 


0.13 


40a 


20a b 


0.04 


0.17 


0.04 


40b 


Comparative 










Example I 


1.5 


0.21 


0.037 


40c 


Comparative 










Example II 


0.46 


0.84 


0.14 
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a - H = high activity, M = moderate activity, L = low 

activity. For 5HT and DA uptake blockade: fi, IC les 

• 50 
than 1 micromolar; H, lC- 0 1-5 micromolar; L, IC 5C 

greater than 5 micromolar. For NE uptake blockade: 

K, IC- 50 less than 0.1 micromolar; M, IC 5Q 0.1-0.5 

micromolar; L, IC 5Q greater than 0.5 micromolar. 

b - Trans-(IS) (lR)-N-methyl-4-phenyl-l, 2,3,4- 
tetrahydro-l-naphthalenamine hydrochloride (D.S. 
Patent 4,0 2 9,731) . 

c - Trans-(IS) ( 1R)-N ,N-diraethyl-4-phenyl-l , 2 ,3 , 4- 
tetrahydro-1 -naphtha lenamine hydrochloride (D.S. 
Patent 4,029,731) . 
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EXAMPLE 41 

Reduction of Behavioral Despair In Vivo (Modified Porsolt 
Method ) by Trans- ( 1R) -N-nethy 1-4- ( 3 , 4-dichlorophenyl ) -1 , 2 , 3 , 4 

t etrahydro- 1 -naohthal enamine Hydrochloride 

5 A modification of the procedure described by Porsolt 

et al., Arch, Int. Pharmacodvn. y 229 , pp. 327-336 (1977) 
was used. A number of Swiss-Webster CD male mice weighing 
25 - 30 9- (Charles River Laboratories, Inc.; Wilmington, 
Mass.) were housed under standard laboratory conditions 

10 for at least one week prior to experimentation* Groups 
of 10 mice were then injected subcutaneously with either 
a given dosage of the named test compound or vehicle (5% 
Emulphor: 5% ethanol: 90% normal saline). One hour later 
the mice were placed individually in 1 liter beakers con- 

15 taining 7 cm. of 25 °C. water. Beginning at 2 min. after 
immersion, each mouse was observed every 30 sec. for 
the presence of immobility, characterized as floating 
motionless in the water. « total of ten observations 
were made, each being scored as "0 = animal moving, 

20 swimming, attempting to escape" or "1 » animal immobile". 
The number of positive observations for each mouse was 
then totaled and a mean immobility score calculated for 
the group of ten. For dose-response analysis, this data 
was converted to % MPE (maximum possible effect) values, 

25 defined as: 

% MPE = Control mean - Test mean X1Q0% 
Control mean 



BNSDOCID: <EP 0028901 A1_l_> 



4 



002 8901 

P.C. 6225A 
CLAIMS 

A trans-isomeric base of the formula 




Z 



and the pharmaceutical^ acceptable acid addition salts 
thereof , wherein 

R x is hydrogen or normal alkyl of from 1 to 3 carbon 
atoms, 

R 2 is normal alkyl of from 1 to 3 carbon atoms, 

X and Y are each hydrogen, fluoro, chloro, bromo, 
trif luoromethyl, alkoxy of from 1 to 3 carbon atoms or 
cyano, with at least one of X and Y being other than 
hydrogen, and 

W is hydrogen, fluoro, chloro, bromo, trif luoromethyl 
or alkoxy of from 1 to 3 atoms. 

2. A compound of claim 1 wherein said compound is 
either the ( 1R) -enantiomer or the racemic mixture of 

the (1R) -enantiomer with the corresponding ( IS ) -enantiomer . 

3. A compound of claim 2 wherein R 1 is hydrogen 

or methyl, R 2 is methyl and Z is 3-chlorophenyl , 4-chloro- 
phenyl, 3 , 4-dichlorophenyl , 3-bromophenyl or 4-bromophenyl. 

4. A compound of claim 3 wherein W is hydrogen. 

5. A compound of claim 3 wherein R 1 is hydrogen. 

6. A compound of claim 2 wherein R 1 is methyl, R 2 
is methyl, w is hydrogen and Z is 3- trif luoromethylphenyl 
or 4 -trif luoromethyl-phenyl . 
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Z* is 
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7. A compound of cl^im 1 wherein said compound 

is: 

Trans -N-methyl-4- (3 , 4-dichlorophenyl) -1 , 2,3, 4- 
tetr ahydr o- 1-naphthalenamine ; 

Trans -N-methyl-4 - ( 4 -br omopheny 1 ) - 1 , 2 , 3 , 4 - 1 e tr ahydr o- 
1-naphthalenamine ; 

Trans-N-methyl-4- (4-chlorophenyl) -1 , 2,3 , 4-tetrahydro 
1-naphthalenamine ; 

Trans-N , N-dimethyl-4- (3 , 4-dichlorophenyl) -1 , 2,3,4- 
te trahydro- 1-naphthalenamine; 

Trans-N # N-dimethyl-4- (4-chlorophenyl) -1, 2, 3, 4- 
tetrahydro- 1-naphthalenamine; 

Trans -N , N-dimethy 1-4- (3-trif luoromethyl-phenyl) - 
1,2,3, 4-tetrahydro-l-naphthalenamine ; 

Trans -N-methyl-4- (4-chlorophenyl) -7-methoxy- 
1,2,3, 4-tetrahydro-l-naphthalenamine; or 

Trans- N-methyl-4- ( 4-chlorophenyl) -7-chloro-l , 2,3,4- 
tetrahydro-l-naphthalenamine; 

in either the (1R) -enantiomeric or (IS) (1R) racemic 
forms, and their pharmaceutically acceptable acid 
addition salts. 

8. A compound of claim 1 wherein said compound is: 
Trans- (1R) -N-methyl-4- (3 , 4-dichlorophenyl) - 

1, 2 , 3, 4-tetrahydro-l-naphthalenamine and its pharmaceu- 
tically acceptable acid addition salts. 

9. A compound of claim 1 wherein said compound is: 
Trans - (IS) -N-methyl-4- (3 , 4-dichlorophenyl) - 

1, 2 , 3 , 4-tetrahydro-l-naphthalenamine and its pharma- 
ceutically acceptable acid addition salts. 

10. A pharmaceutical composition comprising a 
compound as claimed in any one of claims 1 to 9 in an 
amount effective in combatting mental depression as 
the essential active ingredient together with a pharma- 
ceutically acceptable diluent or carrier. 



0028901 

P.C. 6225A 

CLAIMS FOR AUSTRIA 

1. A process for preparing a trans -isomeric base 
of the formula 




Z 

and the pharmaceutical^ acceptable acid addition salts 
thereof, wherein 

R ± is hydrogen or normal alkyl of from 1 to 3 carbon 
atoms , 

R 2 is normal alkyl of from 1 to 3 carbon atoms, 



X 



2 is 




X and Y are each hydrogen, fluoro, chloro, bromo, 
trif luoromethyl or cyano, with at least one of X and Y 
being other than hydrogen, and 

W is hydrogen, fluoro, chloro, bromo, trifluoro- 
methyl or alkoxy of from 1 to 3 carbon atoms, which 
process comprises the steps of 

(a) condensing a compound of the formula 
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ii 



with an amine of the formula HNR^ in the presence 
of an acid catalyst to obtain, when B 1 is hydrogen, 
a compound of the formula 

NR. 



W 




III 



or, when R x is normal alkyl, a compound of the formula 



NR 1 R 2 
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III «iv T dU K in9 reSUlti ^ c -P°^ of formula 
III or IV to obtain a mixture of cis- and trans- 
asomeric bases of formula I; ~ 

from (C) -, S6Parating 3 i^-isomeric base of formula I 
from sa ld mixture resulting from step (b); and 

(d) if desired, converting the trans-isomeric 

ce'ticlir^ 13 ' *** S ^~*° * Pharma- 

ceutical^ acceptable acid addition salt thereof 

2. A process of claim 1 wherein R, is hydrocren 
Phenyl. 3.4-dichloro P he„ y i, 3-bromophenyl , or 4 . bromODhenyl 
of the ' £or : u " 00e " PreP3ri - 3 c base 




z. 



and the pharmaceutical^ acceptable acid addition salts 
tnereof , wherein 

atoms!' U hydr09e " " " 0rmal alkyl ° £ Er ° m 1 to 3 «t»n 
R 2 is normal alkyl of from 1 to 3 carbon atoms, ■ 

Z is 




triflu „*" eSCh hydr ° 9en ' flu -°. -hloro, bromo, 

trxflooromethyl, alkoxy of from 1 to 3 carbon atoms or 
=yano, „ it h at least one of X and v being other than 
hydrogen, and 

W is hydrogen, fluoro, chloro, bromo, trif luoromethvl 
or alkoxy of from 1 to 3 carbon atoms, 
which process comprises the steps of 
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(a) hydrogenating a compound of the formula 



NR 1 R 2 



W 




Y 



to obtain a mixture of cis- and trans- isomeric bashes of 
formula I; 

(b) separating a trans- isomeric base of formula 
I from said mixture resulting from step (a); and ; 

(c) if desired, converting the trans -isomeric 
base of formula I resulting from step (b) to a 
pharmaceutically acceptable acid addition salt thereof. 

4. A process of claim 2 wherein Rj is hydrogen 

or methyl, R 2 is methyl and Z is 3-chlorophenyl , 4-chloro- 
phenyl, 3 , 4-dichlorophenyl, 3-bromophenyl , or 4-bromo- 
phenyl. 

5. A process as claimed in claim 2 or claim 4 
wherein W is hydrogen, 

R 1 is methyl, R 2 is methyl, and Z is 3-trif luoromethyl 
phenyl or 4-trif luoromethylphenyl . 

6. A process as claimed in claim 2 or claim 4 
wherein Rj^ is hydrogen, W is hydrogen and Z is 3,4-dichloro 
phenyl. 

7. A process as claimed in claim 2 or 4 wherein 
R 1 is methyl, W is hydrogen and Z is 3 , 4-dichlorophenyl. 
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